Core ideas 9 • Riverine colloids were quantified across a wide range of flow and antecedent moisture 10 conditions.
Introduction
and Elimelech, 1996) . Interactions between colloids and surfaces due to these forces can be 
142
Water levels were measured at 10-minute intervals using pressure-transducers, and intermittently 143 verified using manual depth to water measurements. All pressure transducers were corrected for 144 temperature and barometric pressure (Freeman et al., 2004) .
145
Water-quality samples were collected weekly at the stream gage using 1-L high density 146 poly-ethylene (HDPE) bottles. Groundwater wells were sampled approximately monthly and 147 were sampled after bailing or pumping the well until the water temperature stabilized.
148
Groundwater samples were then pumped into 1-L HDPE collection bottles using a peristaltic 149 pump. All water samples were filtered through 0. in September. Groundwater levels generally mirrored patterns in the stream hydrograph (Fig. 1) .
216
In all three wells, the water-table rose during high-flow conditions, fell during low-flow 217 conditions, and was at a minimum during summer low-flow conditions. Groundwater levels rose 218 slightly in wells 1 and 2 during winter low-flow conditions. Depth to water ranged from 910 cm to 380 cm below land surface at the hillslope wells, and from 120 cm below land surface to at or 220 near the land surface in the valley floor well (Fig. 1) . Additionally, the presence of illite may explain the slightly higher Mg concentrations in the 258 filtered fraction of some samples (Fig. 2b) . Imaging of the colloidal particles by SEM shows 259 many discrete, angular particles, indicative of a crystalline clay morphology rather than an 260 amorphous gel (Fig. 4) . A few particles are dark (denser) in the SEM images and lack angular 261 shapes, suggesting they probably are amorphous Fe-hydroxides, which is consistent with higher 262 concentrations of Fe in the filtered than the centrifuged fractions. and Al in the colloidal fraction were highly correlated (n=20, r = 0.99 for all correlations, p-value 301 < 0.001), suggesting a common colloid source or mechanism of mobilization for these elements.
302
Because colloids were not detected in groundwater samples, the source of the colloids 303 appears to be from shallow flowpaths through the soil profile. This conclusion is supported by 304 the chemistry of colloids extracted from the soil leachate which had a Si:Al:Fe molar ratio nearly 305 identical to the stream colloids and also exhibited similar morphology when examined by SEM.
306
The median Si:Al:Fe ratio of stream samples was 10:7:1.5 compared to a Si:Al:Fe ratio of 2011, a period of extended summer storms produced a discharge peak in July, with a 318 concomitant peak in colloid concentrations (Fig. 5) .
320
Mechanisms of colloid mobilization.
321
In both years, colloid concentrations were at a minimum during summer baseflow conditions 
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